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pH and Viability. Previous reports have indicated that protoplasts in culture will acidify the media {15). The changes in external pH caused by protoplasts exposed to experimental changes in pH, auxins, and a metabolic poison show that measurement of such changes may be a useful indicator of protoplast responsiveness. Unlike other methods for assessing viability of cultured protoplasts, the system presented here measures an energy-requiring process that has been welldescribed for plant cells (16). The immediate response to DNP demonstrates the close coupling between the measured parameter and metabolic function of the cell. This is not the case with most other methods we have employed; for instance, we observed a positive test for viability using the fluorescein diacetate procedure on protoplasts that were cultured in media containing 1 mM DNP for several days. This observation leads us to believe that the esterase enzyme responsible for conversion of the dye remains at relatively high levels even when respiratory metabolism is slowed.
This method may be helpful in determining the status of nondividing protoplasts, although more work is needed to determine how protoplast density and mixing in the microdrop affect pH responses. Inasmuch as the acidification responses in protoplasts are rapid and occur in the absence of buffering and ion-exchange complications presented by a cell wall, they may be a useful parameter for exploring the early responses of plant cells to a range of chemical and environmental stimuli. Vol. 17, No. 6, page 497. "Predissolved 0.5 g of CaClz in 150 ml deionized distilled water" rather than "Predissolved 2.0 g of CaCI2 in 150 ml deionized distilled water."
